To evaluate long-term outcomes of endovascular or open abdominal aortic aneurysm (AAA) repair in patients who were enrolled in the Dutch Randomized Endovascular Aneurysm Repair (DREAM) study. Study population: Patients were eligible for DREAM if they had an AAA measuring at least 50 mm in diameter, and were considered candidates for either mode of repair. Patients were excluded if they required emergency aneurysm repair, had inflammatory aneurysms, anatomic variations precluding repair, connective tissue disease, previous organ transplantation or a life expectancy of less than 2 years. Suitability for endovascular repair was primarily based on anatomic criteria. Patients were deemed suitable for open repair based on the opinion of a cardiologist or internist. Design and methods: This study is a secondary analysis of long-term outcomes of patients enrolled in the DREAM study, a multi-centered, randomized, clinical trial. Randomization initially occurred in a 1:1 ratio via computer algorithm, and was stratified according to center in a permuted-block sequence of four patients. While the original analysis of DREAM examined short-term mortality and complications, the primary outcomes outlined in this analysis were longterm death from any cause and the need for repeat intervention. A reintervention was defined as a repeat procedure related to the initial repair secondary to a graft (e.g. prosthesis infection or type 1 endoleak), wound (e.g. incisional hernia or wound infection), or local or systemic complication. The primary analysis was intention to treat. After the second year of enrollment, patients received biannual questionnaires evaluating physical health and utilization of medical resources, with additional data collected based on routine clinical care. At the conclusion of the study period, follow-up was attempted on all patients either directly, or through their relatives or physicians. Results: The DREAM study randomly enrolled 178 patients to undergo open repair and 173 patients to undergo endovascular repair. Data collection for this analysis was stopped after a mean follow-up of 6.4 years (CI: 5.1 to 8.2). Baseline characteristics were similar in both groups regarding associated cardiac disease and cardiovascular risk factors. Longterm follow-up was high in both the open repair group (99.3%) and endovascular group (99.7%). At the conclusion of the study, overall survival rates were 69.9% in the open repair group and 68.9% in the endovascular group (p = 0.97, 95% confidence interval (CI): -8.8 to 10.8). Freedom from reintervention was significantly higher in the open repair group compared to the endovascular group (81.9% vs 70.4%, p = 0.03; 95% CI: 2.0 to 21.0). The most common cause for reintervention in the endovascular group was endograft related (75.0%). Patients in the open group most commonly underwent reintervention for an incisional hernia (46.7%).
Commentary
This study examines the long-term outcomes of patients enrolled in the DREAM trial. 1 Endovascular procedures performed for AAA have significantly increased in the United States, with up to 53% of patients treated with endovascular grafting according to registry data. 2 First published in 2004, the DREAM study demonstrated a reduction in short-term complications and a trend towards improved operative mortality with endovascular repair. However, a subsequent evaluation at 2 years showed almost identical survival rates, with additional reinterventions required in the endovascular group (6.2% vs 1.1%, p = 0.03). 3 The current analysis addresses an important question regarding the long-term durability and overall survival associated with endovascular repair of AAA within a randomized study design. Long-term data indicate that survival rates between the two types of intervention are similar, with an increasing need for reinterventions with endovascular repair. How then does a clinician decide on the optimal approach? Several issues merit consideration when evaluating the validity and generalizability of this analysis. In order to minimize biases, this secondary analysis was performed as intention to treat, excellent follow-up was achieved, and clinically important outcomes were considered. However, the more stringent 'routine follow-up' mandated following endovascular repair may itself lead to the detection of more complications and may potentially bias results. Moreover, patients enrolled in DREAM were at a relatively low operative risk, with 89% of participants reported as American Society of Anesthesia class I (healthy) or II (mild systemic disease). Therefore, it is difficult to generalize these findings to patients that are at a higher surgical risk, as these individuals may derive even greater benefit from an endovascular approach. Endovascular graft success is heavily dependent on anatomic factors, with large aortic aneurysms (> 60 mm), angulated proximal aneurysm necks, and an increased aneurysm neck diameter associated with complications. [4] [5] [6] In DREAM, the mean AAA diameter was 60 mm, with more patients in the endovascular group having unfavorable proximal neck anatomy (53.8% vs 42.5%, p = 0.05). The high percentage of individuals enrolled with relatively unfavorable anatomy would likely result in increased complications with the endovascular approach and influence long-term reintervention rates. Despite these limitations, the study's conclusions are supported by 'real world' results of a large observational study comparing open and endovascular AAA repair in 45,660 Medicare patients, which showed similar long-term survival and increased aneurysm-related re-interventions with endovascular repair. 7 However, unlike DREAM, the observational cohort reported similar overall reintervention rates during follow-up, as aneurysm-related reinterventions in the endovascular group were balanced by reinterventions due to incisional hernias following open repair. Finally, with procedures performed between 2000 and 2003, the results do not account for improvements in endograft technology and the patient selection process, which may influence both survival and complication rates.
This long-term analysis of the DREAM study provides important information regarding the durability of endovascular grafting. With similar results reported in other studies, 7-9 the current evidence suggests improved shortterm results, similar long-term survival outcomes and an increased need for aneurysm-related reinterventions with endovascular grafting compared to open repair. Moreover, these results highlight the importance of considering individual patient characteristics and evaluating surgical risk, which may influence both long-term survival and complications, when determining which intervention to use.
Vascular viewpoint rating
• Study design: Secondary analysis of a small, randomized, control trial • Quality of the study: Moderate to high quality • Is the primary conclusion valid? The design of the study demonstrates good internal validity. The study results can be generalized to the current AAA patient population to an extent, with limitations relating to the management of higher risk patients, and improvements in endograft technology and patient selection.
